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A Finer Point of View... 


My term as President of the 
Industrial Diamond Association of 
America (IDA) is coming to a close. I 
would like to thank the Board 
members for their support as well as 
Terry and Kathy Kane who have 
continued to keep the IDA running 
smoothly. 


When I assumed the Presidency I set 
two main goals ... 


First, I wanted to use of webcast 
conferencing and teleconferences to 
reduce the cost of Board meetings 
and make all our Board more 
accessible throughout the year. When 
our By-Laws were established it was 
over 70 years ago and those words 
written in that document stated 
meetings were to be held in-person. 
Obviously with cell phones, internet 
and new digital communications “in- 
person” has taken on a whole new 
meaning. 


Our Board members are spread 
across the country. The cost in time 
and dollars to travel to attend a 
meeting is very high. Webinars are 
replacing the need to travel to on-site 
events in every industry. In January 
we held our first Webinar Board 
meeting, and while we encountered a 
few minor technical difficulties, the 
participation in the meeting was 
excellent. I would hope we expand 
our Webinar experience to allow 
more members to participate in IDA 
education seminars and INTERTECH. 


Second, I wanted to build closer ties 
with other trade associations whose 
members use diamond tools. We 
have done that by tying in other 
Associations and reaching out to 
share mutual goals and objectives. 


In April the IDA will be holding our 
Annual Membership Meeting in Long 
Boat Key, Florida. The Unified 
Abrasives Manufacturers Association 
(UAMA) will also be holding their 
convention at the same site and we 
are looking forward to an open 
exchange of ideas and finding ways 
to support each other. The IDA has 
good relationships with the CSDA 
and IGGA as well as several other 
trade associations—I would like to 
expand these relationships as well. 


PRESIDENT 
Keith Reckling 


By working together, we become 
stronger and increase our ability to 
impact the industries and customers 
we serve. 


As I look back on the past years I 
have served on the Board I am 
pleased with our accomplishments. 
The INTERTECH conferences have 
had good reviews from attendees and 
the last two education programs were 
well attended. As we press forward 
our education committee will build 
on this success and strive to expand 
the course content. 


I have enjoyed my experiences on the 
Board not only as a Director but as I 
moved on to become an Officer and 
then as President. I now move to 
serve my final year on the Board as 
Past President and look forward to 
continuing working with the new 
Board of Directors and helping to 
build on the tremendous 
accomplishments we have made over 
the past few years. I would also like 
to encourage more of our members 
to seek office in the Industrial 
Diamond Association of America; it 
is a tremendous privilege and a 
challenging opportunity. 


Sincerely, 


Skate 


Keith Reckling, IDA President 2015 
Industrial Diamond Association of America 
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INDUSTRIAL DIAMOND ASSOCIATION 
OF AMERICA (IDA) 


Biennial Meeting 


OVERVIEW 


April 11-13, 2016 
Longboat Key Club Resort 


LONGBOAT KEY, FLORIDA 


In an effort to make the IDA Annual 

Meetings more user friendly in U A M A 

INTERTECH years, the IDA Board of 

Directors with the approval of the General Membership have opted to change from a 
yearly Annual Meeting to a Biennial Meeting on alternating years with INTERTECH. 

The first meeting has been planned as a joint meeting with the Unified Abrasives 
Manufacturers Association (UAMA) and therefore we will share certain meeting and speaker 
events that are applicable to both Associations. During this meeting the IDA will also hold 
separate, focused business meetings and planning sessions for IDA events. Your attendance 
is an investment in the future success of your business and 
in our industry as a whole! 


With the tremendous success of INTERTECH Conferences and 
our education course, Superabrasive Materials, Principles and 
Applications, the Board feels it is critical that all Members make 
an effort to participate since we are now only holding these 
meetings every other year. 


The IDA has reached and surpassed our goals over the past few 
years and it is important that we continue this momentum with 
the active participation of our membership. Remember, this is 
the only time when we can all meet as suppliers, customers, 
competitors and colleagues to share in marketing goals and 
address issues that affect us all throughout all the industries we 
serve. Here is your chance to have a say in your Associations 
activities and share in that feeling of accomplishment for a 
successful Association! This Meeting will be held April 11-13, 
2016 at the Resort at Longboat Key Club in Sarasota, Florida. 
Secluded on a barrier island in the Gulf of Mexico, the 
environmentally-friendly resort is an official Florida "Green 
Lodging" and just a short drive from the shopping, museums 
and theaters in downtown Sarasota. 


Along with breathtaking ocean views, guests enjoy oversized 
accommodations with private balconies, eight diverse 
restaurants & lounges, premier golf and a full-service beachfront 
offering of water sports and relaxation. This Sarasota resort will 
set the stage for a successful and memorable Biennial Meeting 
of the IDA and UAMA! Make your hotel Reservations and 
Register for this exceptional and historical Biennial Meeting 
now at www.superabrasives.org and view all the details and 
meeting opportunities offered at this important Industry and 
Association event. 
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The Apogee design team is focused on your individual needs and 
requirements to insure that every aspect of your custom project will be 
Handled with the highest degree of professionalism. 


é; We offer a unique process that insures the highest quality product at the most 
competitive price and our staff understands the mportance of a working 
| i relationship with our customers to guarantee their complete satisfaction. 
You will be extremely pleased with our knowledge and unmatched quality 
l due to decades of experience in drawing refractory metals including 
P Tantalum, Niobium, Zirconium and Titanium cans and cups. 


Call or email us today to discuss your individual requirements and 
allow us to provide you with a ustom competitive quote. 


59 Access Road °- Suite 600 - Warwick, Rhode Island 02886 U.S.A. 
(401) 732.3634 + Fax (401) 732.5237 ° E-mail: info@apogeeparts.com + WWW.apogeeparts.com 


An Introduction 
to CVD Diamond 


for Cutting Tools 


INTRODUCTION 


After more than twenty years of commercialization, 
CVD (Chemical vapor deposition) of diamond-coated 
carbide tooling is still a novelty in some machining 
circles. Even some of the shops currently using more 
established diamond tooling (bonded grit, PCD) are 
not generally aware of CVD Diamond's capabilities. 

And some of the best applications for this new 

technology are not traditional diamond applications. 

Some of the problem can be confusion over just what 

CVD diamond is and how it is different from other 
diamond tooling. Some simple definitions will be useful to 


distinguish between the different types of diamond tooling 
before going into details of how the CVD diamond coating is applied 
to cutting tools and a discussion of a documented application. 


Bonded diamond grit tools have probably been around since people first had diamond dust and glue. 
These are what most people think of when you say “diamond coated tools”. Today’s diamond grit tools 
use sophisticated methods to bond natural and synthetic diamond particles to a large variety of cutting, 
grinding and polishing tools. These tools are used primarily in the construction and mining trades, but 
they are also very popular for edge finishing of carbon fiber composite structures and grinding hard 
materials like ceramics and glasses. 


CD DIAMOND TOOLS 

Most engineers and machinists also know about PCD (Poly-crystalline diamond) tooling. PCD also starts with fine 
diamond particles but they are then formed into a dense sintered material using cobalt as a binder. These cemented 
compacts of diamond and cobalt are cut into shape and brazed into solid carbide tool bodies. One popular manufacturer 
forms the sintered material directly into a slot in the tool body, allowing them to create a wide variety of helixed tools and 
longer lengths of cut. The PCD tool edge is then ground to a finished shape and can be reground for repeated use. PCD 
tools have been around for over 50 years and are widely used in the aerospace industry for hole drilling in carbon fiber 
composites. The automotive industry was the first to accept this technology and uses a large number of PCD tipped inserts 
for machining highly abrasive cast aluminum-silicone engine components. The tools produced today still have a limited 
variety of geometries available and a high initial cost but they can be the best option in applications demanding a very 
sharp edge or high impact resistance. 


CVD DIAMOND TOOLS 


CVD diamond is something completely different. Using this new technology, diamond coatings are actually grown atom by 
atom onto the surface of the tool. Several technologies are used to produce CVD diamond films commercially, but the 
primary method used for coating cutting tools is known as Hot Filament Deposition. Inside the typical coating system, an 
array of superheated tungsten wires are used to activate hydrogen and a carbon-containing gas (usually methane). This 
reactive vapor mixture will condense onto the part to be coated, producing the diamond film over the entire surface of the 
tool. The diamond crystal growth is carefully controlled to produce a high-purity diamond film with a microstructure suited 
to the machining application. The coatings are from 4 to 40 microns in thickness depending on tool diameter and 
application. These films are pure diamond with no binder; they are both mechanically and chemically bonded to the tool 
surface. The result is the ability to combine the latest in cutting tool geometry with the superior mechanical properties 

of diamond. 
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PROPERTY CVD Diamond | Comparison 
Microhardness 7000- CBN 5000 
(HV) 9000 

Thermal Conductivity 10-18 Copper 4.0 
(w/cm-C) @ 25C 


Coefficien of 0.05-.07 Teflon 0.05 
Friction 

Density 3.53 PCD 4.12 
(x1000 Kg/m3) 


Figure 1 


Cobalt t 


C-2 6%Cobalt 
Carbide iig Tungsten Carbide 
Grains 


Exposed Tungsten Grains 


Figure 2 


CVD Diamond 


Coating Process Activated 


gasses 


99% 
H2 


2350 C 
Tungsten 
wires 


Part Temperature 700 — 900 C 


Figure 3 
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Diamond Coated Carbide 


Figure 4 
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ADVANTAGES OF DIAMOND TOOLS 


Diamond has many unique physical properties and some that 
make it an ideal material for cutting tool applications (Figure 1). 
Of course it is the hardest known material and so is extremely 
abrasion resistant. And the extremely high thermal conductivity 
of diamond removes damaging heat from the cutting edge. 
Diamond's low coefficient of friction (similar to Teflon) aids in 
chip formation and material flow up the flutes of the coated 
tools. These thermal and wear properties mean diamond tools 
can be run at speeds that would destroy all other coating 
materials. And when used at normal speeds diamond tools 
operate cooler than other tool materials, reducing damage to heat 
sensitive work-piece materials. 


So what does CVD diamond machine well? Many of the advanced 
composite materials that are gaining in popularity lately are 
perfectly suited to be machined with CVD diamond tooling. 
Carbon fiber composites, green ceramics, fiber reinforced plastic 
and graphite/graphite composites are all materials that rapidly 
wear out standard tooling, and they are also materials where CVD 
diamond has proven its performance. Other suitable materials are 
graphite, high silicone aluminum, and metal matrix materials. 
Diamond is not for everything though; it will not machine any of 
the ferrous materials due to a chemical reaction between the iron 
in these metals and the carbon atoms making up the diamond 
film. Some positive results have been shown using liquid nitrogen 
to flood the work area to control the cutting temperature when 
cutting cast iron by General Motors. And no, it is not the answer 
to all of your titanium problems, though it can machine it, but 
not cost effectively. CVD diamond films can be a new solution to 
many other difficult to machine materials. The ideal CVD 
Diamond tooling applications are those where machining the 
material forms powder or small grit. These are situations where 
the primary operation at the cutting edge is basically abrasive 
wear rather than chip formation. Materials like graphite or 
fiberglass are perfect examples. The best application is machining 
ceramics in the green state (unfired), when machining these waxy 
abrasive materials, the CVD diamond coating will last from 50 to 
70 times longer than standard carbide. 


TOOL MATERIAL 


Selection of the proper tool material is crucial to the success of 
the diamond coating process. The prolonged high temperature 
necessary during the coating process will damage all but 
cemented tungsten-carbide and ceramic cutting tool materials. 
And for the optimum coating adhesion, a C-2 grade of tungsten- 
carbide must be used (6% cobalt binder, grain size above 1 
micron). Once you obtain the correct material, the tool grinding 
must be carefully performed. Any overheating of the tungsten- 
carbide during grinding operations (burning) will damage the 
carbide surface and cause the diamond film to flake off of the 
burned areas. 


SURFACE PREPARATION 


Careful preparation of the tungsten-carbide tools 
before diamond coating is another of the keys to 
consistent performance. The parts to be coated 
are carefully cleaned and then typically put 
through a two-step chemical preparation. The 
first step roughens the carbide surface for 
improved mechanical adhesion (Figure 2) and 
the second step removes cobalt from the surface 
to optimize chemical adhesion. Other methods 
involve micro-blasting processes to optimize the 
physical roughening, interlayer films and re- 
sintering steps designed to improve chemical 
adhesion. 
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COATING PROCESS 


Next the parts are loaded into vacuum chamber containing 
hydrogen and methane gasses at a vacuum of 10 to 100 torr. A 
series of tungsten wires, heated to over 2300 degrees C, are used 
to provide the energy necessary to both break-up the gas 
molecules and heat the tools to over 750 degrees C (Figure 3). 
When the proper conditions are achieved, the activated carbon “3 eae i 
atoms can recombine into a pure diamond film over the entire 7 Rg EAEAN a Figure 5 
tool surface. AA EAS ; : 
Ultra Fine 


During the initial growth phase the carbon atoms will form 
diamond crystallites in the crevasses between the tungsten carbide 
grains. Thesecrystallites will grow to form a continuous film that 
is both mechanically interlocked with the etched tungsten carbide 
structure and chemicallybonded to the tungsten carbide grains. 
(Figure 4). One of the reasons that the cobalt content is limited is 
due to the graphite that initially grows onthe cobalt and provides 
no adhesion. 


Film 1000x 


This coating process is very slow, with typical film growth rates of 
only .5 to 1.5 microns per hour. Since functional coating 
thicknesses range from 2 to 40 microns, this can mean very long 


growth cycles of 2 days or longer. Figure 6 
Another unique advantage of the CVD diamond coating process is Liat N À d Smooth 
the ability to grow a wide range of surface structures and optimize ee Bites os - 22 Film 1000x 


the film for a given application. (See Figures 5-8) When tool edge 
sharpness is a primary issue, the diamond film can be grown thin 


and very smooth. If abrasion is the main wear, mechanism and ate # JS 

thicker films are needed, growing a faceted surface has been Bs 5 \ h. 

shown to reduce the cutting forces and increase lifetime. p > ee, < p! 
"t 


CARBON FIBER COMPOSITE APPLICATION 


Drilling and countersinking in carbon fiber composites are just 
the type of abrasive machining operations that are perfect for 
CVD diamond coatings. The first example is drilling and 
countersinking rivet holes in a 7.6mm thick carbon fiber 
laminate. The tool used was a combination 6.1mm diameter drill 
/ 13mm diameter countersink running at 3000 rpm and a feed 
rate of 280 mm/min. Results of testing conducted in a NIST/ATP 
funded program at Boeing Aircraft in Seattle, WA are shown in the 
graph. (Figure 9) The coating used here has a faceted surface and 
cutting edge (Figures 10 & 11) as compared to the ground edge of 
the carbide and PCD tools. This faceting is responsible for 
reducing the cutting forces that could normally be expected with 
such a thick coating (20 microns). 


Figure 7 


Standard 
Film 1000x 
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The data (Figure 9) show how abrasive this material is on 
standard carbide tooling, typically wearing out a tool in less than 
200 holes. Due to the sharp grind on the uncoated tool, the 
initial thrust is low but rises quickly as the edge wears away. A 
PCD tool can do the job quite well, but still has a shorter life. The 
CVD coated tool has the best performance with low thrust, very 
nice quality holes and minimal backside 
delamination. 


Although end of life for this test was 50 lbs, the 
CVD tools were still producing high quality 
holes, with very graceful wear. The tools will last 
longer on the shop floor where end of life is 
closer to 60 lbs. 


RECOMENDED MACHINING 
CONDITIONS 


If your plant is using tungsten-carbide tooling 

already, you pretty much know how to use CVD S&S ¥ cS 
diamond. It requires the same setup as Number of Holes 
tungstencarbide for optimum performance: rigid 
tool holding, high quality spindles and solid 
work piece fixtures. But remember, the diamond 


Figure 8 


Cubic 
Film 1000x 


Figure 9 — BMS 8-276 Carbon Fiber Laminate 3,000 RPM, 11.02 ipm (280mm/min) 
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cutting edge can survive a much higher temperature and so the 
tool can be run at a higher speed. The basic advice is to run at 
your highest effective spindle speed and then increase your feed 
rate until you have the same chip load per rotation as you would 
when running your carbide tools under full load. The full range 
of cutting speeds and feeds for specific materials are available on 
the web sites of all the major CVD diamond tool coaters and tool 
companies. 


-LUNU MII 

And so, is it worth it? CVD diamond coated tools are typically 
priced at 4 to 6 times the cost of uncoated tungsten-carbide 
tooling, but for that price you receive 8x to 15x increase in 
lifetime. This translates into a net tooling cost reduction of 40% 
to 80%. Additionally, the increased tolerance control and 
uninterrupted machining can have a big impact on overall 
productivity. And if your spindle is capable of high speeds 
(+15,000 rpm) you can take full advantage of CVD diamond's 
properties to increase your production rates. If we are comparing 
to PCD tooling we have seen that the CVD tool will have equal or 
better performance in many applications. The cost of the CVD 
tool is approximately equal to the regrinding cost of the much 
more expensive PCD tool. A single use tool also has advantages 
related to the necessary inventory control and breakage loss 
during handling and regrinding of the PCD tooling. 


e Diamond on Tungsten Carbide 
e Diamond on Silicon 

e Diamond on GaN 

e Diamond on Silicon Carbide 
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e SEM and TC Analysis In-house 
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alancing grade of G 2.5 at 25,000 min", perfect vibration damping, and a fast tool change. An 
integrated anti pull-out mechanism ensures an orientation of the tool and form-fit clamping. The 
mechanism prevents tool pull out, and positional tolerances can be held. These features allow the 
full potential of both tool and machine to be used. The run-out accuracy and vibration damping 


imes increase in damage thresholds for high-power laser applications b 


tre to demonstrate a high-power diamond laser 20 times more powerful than 
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ical vapor deposited diamond, the research team developed a laser 


hat delivered up to 380 Watts of output power, which is the equivalent of approximately 400,000 prevents the cutting edge from wear, extends tool life, and ensures smooth surfaces. The uniform 
aser pointers and enough power to cut through steel. Delft University of Technology is another oad profile ensures a longer service life of spindle and spindle bearing. SCHUNK is the 
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most successful ae designs which 
reflects LACH DIAMOND’s 35 years of 


The new machine is a radica ly new concept t t that coordinates two rotary axes 
and a short linear axis in a “Twin Turret” design. It uses a te 
combination of rotary and linear axes to produce relative motion (both ocean ile 
position and angle) bt tween tool and val he over a swept working area. experience in building automatic grinding 
The new machine base is effectively two rotary, highly damped hydrostatic J machines for tool grinding and tool 
bearings that resist machining forces. The “Twin Turret” design enables a ~ Manufacturing. Several user-friendly 
simple non-contacting labyrinth seal, making the machine base almost programs are available, e. g. shank cutters or jointing cutters (with or without axis angle), scoring 
immune to distortions. These are usually caused by the heat generated from saws or even saws (max. 400/480 mm) and multiple production processes within one setting. 
ant return path as the and ng wheel carriage moves along the linear axis. The Dia-2200-mini should be a standard asset of any service operation — especially when time is 
o the needs of the most demanding applications looking for extreme of the utmost importance and customers are waiting! For more information contact: 

g processes. For more information visit www.fivesgroup.com www.lach-diamond.com 


Specializing in Electroplated and Brazed Diamond Tooling 


4 Diamond Band Saw Blades www.niabraze.com 


4 Diamond Circular Saw Blades 675 Ensminger Road 


4 Diamond Hole Saws Tonawanda, NY 14150 


4 Diamond Wheels 716.447.1082 or 1.800.782.9289 


4 Custom Tooling sales@niabraze.com 


THE COMPETITIVE EDGE 
in superabrasive products 
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¢GMP Micro Powder 


@1S09001 œ 18014001 ©» OHSAS 18001 

@ Highly Recognized by International Tool Giants 

+ Performance Proved in CMP Pad Conditioner 
& Diamond Wire, etc 


Add: No. 59 Shennan Road, Xinzhuang Industrial Park, Shanghai 201108, China 
Tel: 86-21-6413 6696 Fax: 86-21-6413 6695 Email: crgems@crgems.cn Web: www.crgems.cn 


INDUSTRIAL DIAMOND ASSOCIATION OF AMERICA (IDA) 


MEMBER COMPANIES 


Contact an IDA Member Company for superior products and services related to the superabrasives and ultra-hard materials industry. 
IDA Members follow a strict code of ethics to guarantee quality and dependability. 


3M Abrasive Systems Division 
Website: www.mmm.com 


ABC & Warren/Amplex Superabrasives 


Website: www.saint-gobain.com 


Abrasive Technology 
Website: www.abrasive-tech.com 


Abrasivos Austromex, S.A. DE C.V. 
Website: www.austromex.com.mx 


Action Superabrasive Products, Inc. 
Website: www.actionsuper.com 


Advanced Abrasives Corporation 
Website: www.advancedabrasives.com 


American Superabrasives Corp. 
Website: www.diamonds-abrasive.com 


Anco Industrial Diamond Corp. 
Website: www.ancodiamond.com 


Apogee Precision Parts 
Website: www.natchain.com 


Asahi Diamond America 
Website: www.asahidiamond.com 


Bogimac NV-SA 
Website: www.bogimac.com 


Bruce Diamond Corp. 
Website: www.brucediamond.com 


Cdp Diamond Products Inc. 
Website: www.cdpdiamond.com 


CemeCon, Inc. 
Website: www.cemecon.com 


Chardon Tool & Supply Co., Inc. 
Website: www.chardontool.com 


Continental Diamond Tool Corp. 
Website: www.cdtusa.net 


Crystallume Engineered 
Diamond Products 
Website: www.crystallume.com 


Cuiting Edge Services Corporation 
Website: www.cuttingedgeservices.com 


DCM-TECH, Inc. 
Website: www.dcm-tech.com 


Delaware Diamond Knives Inc. 
Website: www.ddk.com 


Desmond-Stephen Mfg Co. 
Website: www.desmond-stephan.com 


Dev Industrial Corp. 
Website: www.dev-group.com 


Diamond Industrial Tools 
Website: www.todit.com 


Dianamic Abrasive Products Inc. 
Website: www.dianamic.com 


DiCoat Corporation 
Website: www.dicoat.com 


Eastwind Lapidary, Inc. 


Website: www.eastwinddiamondabrasives.com 


Element Six 

Website: www.e6.com 
Engis Corp. 

Website: www.engis.com 
FACT USA 


Website: www.wmstrading.com 
Website: www.factdiamond.com 


Fives Landis Corp-Citco/Gardner 
Website: www.fivesgroup.com 


Fort Wayne Wire Die Inc. 
Website: www.fwwd.com 


Garden Colors, LLC 
Website: N/A 


Greenlee Diamond Tool Co. 
Website: www.greenleediamond.com 


The Grinding Doc 
Website: www. TheGrindingDoc.com 


HK Technologies 
Website: www.clevelandvibrator.com 


Iljin USA, Inc. 
Website: www..iljindiamond.com 


Industrial Diamond Laboratories Inc. 
Website: www.industrialdiamondlabs.com 


Industrial Diamond Trading Corporation 
Website: N/A 


K &Y Diamond Ltd 
Website: www.kydiamond.ca 


Lach Diamond, Inc. 
Website: www.lachdiamond.com 


Lieber & Solow Co. 

Lands Superabrasives Co. 

Website: www.lieberandsolow.com 
Website: www.landssuperabrasives.com 


Lunzer Technologies, Inc. 
Website: www.lunzer.com 


Mapal Inc. 
Website: www.us.mapal.com 


Megadiamond Inc. 
Website: www.megadiamond.com 


Morgan Advanced Materials 
and Technology 
Website: www.morganplc.com 


MWI Eloquence Corporation 
Website: www.mwieloquence.com 


NanoMech 
Website: www.nanomech.biz 


National Research Co. 
Website: www.nationalresearchcompany.com 


Niabraze Corp. 
Website: www.niabraze.com 


Noritake Co Inc. 
Website: www.noritake.com 
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ALWAYS BUY FROM AN IDA MEMBER! 


Pinnacle Abrasives 
Website: www.pinnacleab.com 


Precision Eforming 
Website: www.precisioneforming.com 


Protech Diamond Tool Inc. 
Website: www.protechdiamondtoolsinc.com 


Radiac Abrasives Inc., 
A Tyrolit Company 
Website: www.radiac.com 


Sandvik Hyperion 
Website: www.hyperion-sandvik.com 


Saint-Gobain Surface Conditioning Group 
(Saint-Gobain Ceramic Materials) 
www. innovativeorganics.com 


Scio Diamond Technology 
Website: www.sciodiamond.com 


sp3 Cutting Tools Inc. 
Website: www.sp3cuttingtools.com 


Spec Tool 
Website: www.spec-tool.com 


Standard Die & Fabricating Inc. 
Website: www.standarddie.com 


H.C. Starck, Inc. 
Website: www.hcstarck.com 


Sumitomo Electric Carbide Inc. 
Materials Group 
Website: www.sumicarbide.com/diamondgroup 


Superabrasives Inc. 
Website: www.superabrasives.com 


Syntech Abrasives Inc. 
Website: www.syntechabrasives.com 


Tomei Corp. of America 
Website: www.tomeidiamond.com 


US Synthetic Corporation 
Website: www.ussynthetic.com 


Ulbrich Stainless Steels & 
Special Metals, Inc. 
Website: www.ulbrich.com 


Vollmer of America Corporation 
Website: www.vollmer-us.com 


Wemex Superabrasivos, S. DE R.L. DE C.V. 
Website: www.wemex.com.mx 


West Ohio Tool Company 
Website: www.westohiotool.com 


Worldwide Solids, LLC 
A Division of Worldwide Superabrasives, LLC 
Website: www.worldwidesolids.com 


Worldwide Superabrasives, LLC 
Website: www.wworldwidesa.com 


YG-1 USA 
Website: www.yg1usa.com 


Zhongnan Diamond Co., Ltd 
Website: www.diamond-zn.com 


oe 
TLJEN For Your Superhard Material Solutions 


| LJ | N Diamond 


Cubic Boron Nitride products suitable for grinding automotive and aerospace components 


y Low power consumption 
Sharp cutting-edge 
| Fast regeneration of sharp cutting edge 
Longer tool life 


IBN 950 a ig ry P PA Cam - Crankshaft Grinding 


Friable & Irregular shape 
| Low power consumption 
| High efficiency production 
| Sharp cutting-edge 


| Cast Irons - Roughing: SB100 (Solid), Finishing: SB95N, SB95S2 

| Hardened Steels Continuous - SB500, SB600 

| Hardened Steels Interrupted - SB650, SB600, SB630, SB700 
Powdered Metals - SB700, SB95S2, SB95N 

| Solid Form Available - SB100, SB500, SB600, SB630, SB650, SB700 

| RTG(Ready To Grind) Available: Brazed Semi-Finished 


Tungsten Carbide products 
Available in various specifications 
PCB Micro Drill - N810X, M710 


| PCB Router and End Mill - HF6 
End Mill, Drill, Reamer 


— ` -i - EF8: Hardened steel, Cast iron, Al alloy 
] l ù - EF10, HF10, TH1008: General steel, Stainless steel, Ti alloy 
Tungsten Carbide Rod - EF12, HF12: Soft steel, Stainless steel, Cast iron 


- TH608: CFRP, Graphite (for CVD Diamond Coating) 


è IDIN USA Inc. 11999 Katy Freeway Suite 605, Houston, TX 77079, USA TEL:281-448-5111 FAX:281-448-5114 


IT WAS THE BEST OF TIMES, 
IT WAS THE WORST 
OF TIMES 


The first few words of the classic “A Tale of 
Two Cities” written over a century and a half 
ago still invoke images of a world torn apart 
in the throes of a violent revolution. Words 
have that effect and it just shows how a well- 
versed statement can span the decades and 
still send a distinguishable message that stirs 
our imagination. 


Writers get a certain thrill from being able to 
put together just the right words in the right 
order to tell a story, but most importantly, to 
tell a true story! In a like manner it is exciting to design an ad and deliver that 
“certain” message in a few words with an eye-catching image. 


TERRY KANE, Editor 


When you are trying to sell a product or get your message across don’t you do 
the same thing, or at least have your ad agency do this for you? How about 
when you give a speech or presentation? Do you make your audience want to 
sit in those seats and listen to what you have to say? Sure you do! 


I get a tremendous kick out of good speeches, advertisements and 
commercials. I like the clever and the outrageous that bid for my attention. 
Advertisements are sometimes recognized as the best written items in a 
magazine or a newspaper. Why? Because they have to attract your attention 
and deliver a message in the shortest time possible. When we leaf through the 
pages of a magazine what makes us stop and look, bright colors or a clever 
image? You bet ... and if it’s really good we may even peruse the words to see 
what they actually have to say. 


Advertising is important and well-done advertising is essential! Why advertise? 
Maybe it’s to herald a new product or proclaim a leading technological 
advantage over your competitors, these are both great goals. But advertising 
has a secondary purpose many of us miss and the clever ones seize, it’s to just 
stick your foot in the door of your audience and say, “We are here for you, 
take notice”. 


There is a reason that companies spend mega-bucks on 15 seconds of airtime 
at the Superbowl! Some companies want to announce they are out there, but 
seriously, most of those wild commercials are for colas, beers and nachos we 
already consume! They want to stamp an indelible mark in our subconscious 
to remember them when we reach for a cola and a bag of chips!!! A few years 
ago the advertising industry reported the leading cola manufacturer had 
backed off its advertising and an “uncola” made a big ad push, the result ... 
the big guy saw a significant loss in sales! Message sent! 


Advertising does work ... In our industry we stress how education of our 
customers is critical to see the growth in the use of superabrasives. In the same 
way, education of the companies in our industry to get their message out on 
who they are and what they do is just as important. 


If advertising didn’t work we wouldn't see all the politicians cramming the 
airwaves, stuffing the newspapers and posting signs on every street corner 
and yard! 


To paraphrase another memorable line, “It is a far, far better thing you can do, 
than you have ever done, it is a far, far better message you can send, that you 
have ever known”. 


FINER POINTS CVD Diamond Products and Applications 


‘bogimac & 


Ansi B74.23 
FRIATESTER 
for diamond & CBN 
superabrasives 


eases. i i 


1200 2400 3600 4800 cycles 
30 60 90 120 sec 


low deviation 
longterm stability 


back-lash free mechanics 
microcontrolled precision 
impact quality monitor 
quick-clip capsule loading 
horizontal or vertical 
easy operation & safety 


= 


Lt. 


www.bogimac.com 


bogimac engineering nv-sa info@bogimac.com 
Brusselsesteenweg 107, BE-1850 Grimbergen 
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The extraordinary physical properties of diamond make it 
ideal for industrial applications. When businesses need the 
quality, consistency and hardness of diamond for precision 
manufacturing, such as diamond-tipped bits and blades for 

cutting tools, monocrystalline chemical vapor deposition 

(CVD) lab-grown diamond is the ideal choice. This article will 
review the value of diamond over other materials in industrial 
applications, and how CVD lab-grown diamond provides 
substantial advantages over mined materials. 


Advantages of Diamond Material in Industrial Applications 


APPLICATION DIAMOND MATERIAL ADVANTAGES 


End mills for Reduces manufacturing time and cost. 
machining aluminum 
cell phone and tablet 
housings When machining aluminum, the CVD cutters rarely wear and only 
need to be replaced when the operator damages them. 


eed multiple passes with carbide cutter, 1 or 2 with diamond cutter. 


f the tools do wear after a significant amount of time, they can be 
re-lapped and re-used. 


Water jet nozzle Reduces costs and machine down time: diamond offers consistent, 
inserts for industrial precision cutting throughout the lifetime of the product, whereas 
cutting and food other materials degrade and erode over time, causing slower cut 
processing speeds, poor surface finish and less cut accuracy. When other 
materials are used, erosion creates debris, which can damage other 
components of the machine, requiring repairs and more downtime. 


Other materials are susceptible to premature failure due to debris 
impact from within the system, while a diamond nozzle is able to 
withstand these impacts and maintain its integrity. 


End mills for cutting Much longer life than carbide tools. Carbide can be used for rough 
precision polymer cuts, but diamond is necessary for the finish cut to get the 
mold inserts smoothness and flatness required. 


Cutters can be re-lapped and used again. 


Source: S CIODIAMOND 
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Nar CVD diamond is an ideal alternative to other materials, such as carbide or 
sapphire, that are used in precision cutting, machining and finishing of a variety of 
products. These softer materials wear much faster, requiring companies to 
purchase them more frequently and shut down the manufacturing line to change 
Pa N them more often. Sometimes, minute pieces of the material that have worn away 
can be deposited into the machine and damage it. While the initial price per unit 
a7” of other materials may be lower, the higher quantities required, repeated 
manufacturing shut-downs and risk for damaging expensive manufacturing 
apy equipment make them less cost-effective over time. 


. a There are many industrial applications where diamond material provides 


noteworthy advantages to businesses. In the case of precision cutting 
applications, the longevity and hardness of CVD diamond delivers special value to 
dfi the manufacturer. 


An analysis of the cost of using diamond vs. ruby or sapphire for water jet nozzles, 
and diamond vs. carbide for end mills shows the potential cost savings with CVD 
diamond. 


With clear cost advantages to using diamond material over other materials, 
businesses also have a choice in selecting diamond that has been mined or 
diamond that was grown in a highly controlled laboratory setting. 


Lab-grown diamond is defect free, while it is difficult to find mined diamond 
material without inclusions or cracks. Defective mined diamond material cannot be 
used for industrial cutters or water jet nozzles because the defects will cause the 


Cost Advantages of CVD Diamond Water Jet Nozzles 


Annual Hours of Operation 5,000 


Maintenance Time to Change Orifice (hours) 0.3 


Hourly Maintenance Rate $125.00 
Ruby/Sapphie Orifice Cost Per Unit $16.00 
Diamond Orifice Cost Per Unit | $425.00 


Number of Orifices Required | 125 | 5 


Orifices Cost $2,000.00 $2,125.00 


$4,687.50 $187.50 


Maintenance Cost (not including lost 
opportunity cost due to machine downtime) 


Total Cost $6,687.50 $2,312.50 


: Diamond Technologies Innovations, which designs and produces custom, 
Source: ; _ precision aligned diamond orifices and nozzles for waterjet cutting needs. 
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tooling to shatter in machines, requiring extensive shut-down periods and 
sometimes damaging the equipment. Also, because diamond tools often operate 
under high stress or pressure, if a cleavage plane is within the tool, it will most 
certainly fail. These situations are costly in terms of delayed manufacturing and 
shipping, unanticipated expenses, and potential damage to customer satisfaction 
due to late deliveries. 


It is also challenging to find mined diamond material with the correct orientation 
for a specific application. The orientation of the crystal plane is important because ad - w - 
the hardness of diamond is different depending on the plane. Diamond behaves + ©- 
differently during post-growth processing and actual use depending on which > w w 
crystallographic plane it is cut on. Most companies use the [100] 4-point plane, ~ = k 
although some use the [110] 2-point plane. ww w j w 


CVD diamond can be grown with a known orientation repeatedly by using seed w ~ m = 
stock with a known orientation. With mined diamond, the orientation is not known ta : © w 

until it is removed from the ground and tested. This testing can increase the price = w 

of diamond material, so lab-grown diamond can be more cost-effective. 


Highly precise control over diamond material is only possible when it is grown 
rather than mined. The growth process creates a highly repeatable and scalable 
manufacturing platform. A diamond-growing company can produce large 
numbers of identical products. For industrial use, consistency is essential, but it 
can't be achieved with mined diamond. In addition, lab-grown diamond can be 
custom manufactured to provide the exact orientation required by a company 


Lab-grown material offers cost savings to businesses that must keep tight control 
of manufacturing budgets. With lab-grown diamond, companies can get larger or 
higher quality material for the same price as mined diamond, or identical 
properties for a lower price. Over time, this cost savings can mean millions to 
some manufacturers. ® 


About the Author: Bradley Bailey is Materials Engineer at Scio Diamond Technology 
Corporation. Scio Diamond creates high quality, singlecrystal Type lla diamond for industrial 
applications and fine jewelry. The company was the first to produce CVD single-crystal diamond 
plates, CVD-grown diamond gems and one-inch square single-crystal diamond wafers. 


Cost Advantages of CVD Diamond End Mills for Machining Aluminum 


Annual Hours of Operation 5,000 
Maintenance Time to Change End Mill (hours) | 0.2 
Hourly Maintenance Rate $20.00 
Carbide End Mill Cost Per Unit $70.00 


CVD Diamond End Mill Cost Per Unit $1,000.00 


Carbide CVD Diamond 


Number of End Mills Required 125 


End Mill Cost 


$8,750.00 $1,000.00 


Maintenance Cost (not including lost $500.00 $4.00 


opportunity cost due to machine downtime) 


Total Cost $9,250.00 


source: SLIODIAMOND 
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$1,004.00 
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= = CSDA GRADUATES UP 83% AT WORLD OF CONCRETE 2016 
St. Petersburg, FL — The Concrete Sawing and Drilling , 
Association’s (CSDA) Training Program easily surpassed its Csoda 
previous record at World of Concrete (WOC) by graduating 115 \ i 
students at the 2016 show in Las Vegas. This number represents i 
an increase of 52—or 83 percent—over the numbers reached in 
2014 as the association expanded its course offerings to four and saw a surge in 
registrations across the board. CSDA Executive Director Patrick O’Brien and President 
Kevin Baron led presentations and discussed current challenges. “If anyone is looking for a 
sign that things are improving in our industry, then this is it,” said O’Brien. “The numbers 
reached by our WOC training courses exceeded all expectations and it is testament to the 
great job being done by our team of industry experts instructing the students. The 
association’s reputation for providing high quality industry training continues to build, while 
a growing number of contractors are realizing the benefits of investing in employees as 
things improve on an economic level.” For more information about CSDA, visit 
www.csda.org 
TRI GLOBAL TRI GLOBAL ENERGY LEADS TEXAS IN WIND 
(IARE ENERGY DEVELOPMENT PROJECTS 
DALLAS, PRNewswire — 
Tri Global Energy, the Dallas-based renewable energy w) CLIMATE ACTION 
company, continues as the leading developer of wind 
energy projects under construction in Texas, according to the PA 
U.S. Wind Industry Fourth Quarter 2015 Market Report from the J 
American Wind Energy Association (AWEA), the nation's trade 
association of the U.S. wind energy industry. With nearly 2,100 
megawatts (MW) of wind power projects currently under 
construction in Texas, Tri Global Energy's wind projects represent just under one half of all 
wind power projects being developed in the state. Texas has a total of 4,600 MW of wind 
projects currently under construction. A total of 9,400 MW of wind projects, including those 
in Texas, are now under construction in the U.S. "The U.S. wind industry hasn't seen this 
kind of rapid growth for years," said John Billingsley, Chairman and CEO of Tri Global 
Energy. "For many communities in Texas, where wind projects dominate the landscape, 
wind has become a key pillar of economic development. For more information, visit 
htto://www.triglobalenergy.com. 


R ROLLOMATIC SPOTLIGHTS NEW TOOL GRINDER 
SRROLLOMATIC” een TOOLS AND FOR LONG BATCH 


the Wil 
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I INTERNATIONAL TITANIUM ASSOCIATION 
Derna Tarere 1 Agom wert Meen A Serge fener meen 
"e 


tool manufacturer based in Le Lan 
at the forthcoming Mfg4 industrial 


" Mundelein, March 1st, 2016 — Rollomatic, a leading machine 


deron, Switzerland, is exhibiting 
trade show, “Manufacturing 4 


The Future”, in Hartford, CT from May 3rd to 5th, 2016. Rollomatic 


continues the success and growth 


grinding machines and peel grindi 
new options on their CNC 5-axis tool grinding machine which will allow production grinding 
at high efficiency of rotary carbide cutting tools as well as i 


of its series of multi-axis tool 
ng machines by announcing two 


ncreased automatic loading 


capacity. In addition, Rollomatic offers new software on thei 
pinch/peel grinding machine for non-round precision punches. 
Rollomatic will have an informational booth at this show to bring the § 
machine capabilities and new features to the attention of the 

visitors. For more information, visit us at: www.RollomaticUSA.com. 


Ve NE Pe Bae BEE Be INTERNATIONAL TITANIUM 


r r 


ssam ASSOCIATION'S WOMEN IN 


TITANIUM ANNOUNCES 2016 
ACTIVITIES & EVENTS 

- — — - Denver, Colorado — International Titanium 
RN A EE AON Association's Women in Titanium (WiT) 
Committee has organized an ambitious slate of activities fo 
held in Paris, France; Pittsburgh, Pen 


r 2016, with gatherings to be 


nsylvania; and Scottsdale, Arizona. The executive 
committee unanimously agreed to host the next WiT event in Paris on Monday, April 18, 
4:30-6 p.m., which will coincide with the ITA’s TITANIU 
exhibition (April 18-20). The event wil 
items WiT chooses to promote. The Paris Marriott Rive Gau 
Center is the site for TITANIUM EUROPE 2016. WiT wi 
Pittsburgh area June 16-17 at the Sheraton Pittsburgh 
will include a “Fundamentals of Titanium” workshop taught 
networking reception, and a tour of the Dynamet Incorporated facility in Washington, PA. A 
subsidiary of Carpenter Technology Corp., Dynamet Incorporated is an international 

supplier of titanium alloy products. The second annual WiT 
conjunction with the 2016 TITANIUM USA conference, Sept. 25-28, at the JW Marriott 

Phoenix Desert Ridge Resort and Spa in Phoenix (Scottsdale, AZ). For more information on 
iT committee, www.womenintitanium.org. 


EUROPE 2016 conference and 
be a reception with tabletop displays, focusing on 


che Hotel and Conference 


| host a summer meeting in the 
Hotel at Station Square. The itinerary 


by Frauke Hogue; an evening 


conference will be held in 
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SUPERABRASIVES FACE NEW OECD AND G20 RULES 


By: ROBERT FEINSCHREIBER and MARGARET KENT, 


Attorneys at TransferPricingConsorium.com 


Superabrasive pleased that the IRS consulted with us in developing those rules. 
businesses now must [ransferPricingConsortium.com has been successful in forestalling 
face the wrath of the IRS tax abuses for clients in the commodity transfer pricing context. 


OECD (Organization for Economic Development) and similar The OECD has 34 members and the G20 has 20 members. With 
response from the largest of governmental powers, the G20. These duplications, we're talking about 40 countries. The OECD and the 


trans-governmental institutions initiated special pricing rules G20 ; a con’ 

` are trying to get other countries to join their efforts. The OECD's 

ee ng Jan nas sane impacting 7 broad- oik one Global Forin and the G20's Deveopment Working Group 
usiness segment. These pricing rules are not neutral - these encompass virtually all countries on earth. Sophisticated members 
e a ee ee provide “knowledge, best practices, and tools” for unsophisticated 

; l l l , “commodity-rich countries” in pricing commodity transactions for 
more came tan before, taxing the cference n values Resource- = transfer pricing purposes: The tex administration oan ascertain what 
they feared the power of large multinational enterprises, treating all E ET, ae ee 


such businesses with the same brush. 92 countries have signed-on : ; a nae : 
with the OECD and G20, with more countries to follow. ie D A a aons ANOnS An Upper Nand againetthe 
These new OECD and G20 rules enable governments to increase Tax administrations can make their pricing determination claims 


Pomme VAIUSS IMAI meMDEr JUSA TONS. RETE WIYE based on the best available evidence they can obtain. This evidence 
approach matters to resource-rich countries: Enterprises in that initial might include the date of shipment, as evidenced b the billo 
jurisdiction will receive more revenue because of these rules. The y 


fe th ilh t Of landing, contracts, or equivalent documents, depending on the 
gove AMENS MENW MAVE TOLE tes Tove ley r COUTSEr Many means of transport. In that situation, the tax administration can apply 
a D not commodities, and these new rules the price applicable to commodities being transported by reference 
ont affect those superabrasives. to the average quoted price on the shipment date. Be warned: The 
hese OECD and G20 commodity rules are quite complex. You'll tax administration might utilize comparability adjustments based on 
need an international tax professional to guide you through the maze the information it has available, but the taxpayer might not 
before you face an international tax audit. Superabrasive members necessarily have the same information available. 
subject to the new commodity rules should develop a database to 
cope with potential future tax audits. The OECD and the G20 bring For additional information contact: Feinschreiber and Associates 
uneven results to the superabrisive industry by challenging some 1121 Crandon Boulevard F301, Key Biscayne FL 33149 
superabasive members, but excluding others The IRS initiated the Telephone: 305-361-5800 © multijur@aol.com 
commodity transfer pricing rules a quarter of a century ago. We are www. laxMalpractice.com 


We Sell 
INDUSTRIAL DIAMOND INDUSTRIAL DIAMONDS 


TRADING DRESSERS, DRILLS, 


BOART, PROCESSED, 
CORP = CONGO ROUNDS AND CUBES, ETC. 


We buy back your used 
diamonds/scraps for 
TOP PRICE 


Tel: 718-907-5129 • Cell: 646-920-7305 
Indiamtrade@yahoo.com 
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DC Torch/Plasma-Arc CVD Reactors for Free Standing Diamond 


Typically, CVD grown diamond is created in a vacuum chamber of some 
kind, with a heat source (typically either by microwave, hot filament, or a 
torch arrangement). Carbon-rich gases are then introduced into the vacuum 
chamber and the heat source causes a reaction that causes diamond 
crystals to form and bond to one another without a catalyst (which is often 
incorrectly referred to as a “binder”). 


CVD diamond sheet is grown flat in the form of a disc and then is lapped 
and polished to various thicknesses (commonly 500 microns to 2 millimeters) 
and finishes depending on the application requirements. CVD Free-standing 
Diamond Sheet shown in Reactor Chamber 


The discs are then laser cut into segments that are later brazed to the cutting 
tool blank. 


The blank can be carbide inserts, steel or carbide cartridges, pockets ina 
fixed pocket tool such as a reamer and other cutting tool forms that utilize flat 
diamond as the cutting material. 


After brazing, the final form and size of the cutting tool edge can be 
precision finished with a CNC laser, or CNC ground with diamond grinding 
wheels. 


Typical applications for CVD diamond coated tools are in highly abrasive 
non-metallic materials such as carbon fiber reinforced plastics (CFRP) and 
other composite materials such as Kevlar or fiberglass; green state ceramic 
machining for semiconductor and ballistic armor manufacture; green 
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carbides used for wear parts or even for cutting tool forms, and for 
graphite materials used in industries such as mold making or fuel 
cell production. CVD Diamond tools made from diamond sheet 
material are typically used in abrasive, non-ferrous applications such 
as silicon aluminums, metal matrix composites and CFRP. 


The main advantages of CVD grown diamond are: 


@ Greater abrasion resistance than conventional PCD because of 
greater density of pure diamond in a given area 


@ Greater resistance to thermal issues caused by Coefficient of 
Thermal Expansion (CTE) mismatch between the cobalt and the 
diamond that occurs during machining processes 


@ No susceptibility to weakening during the machining process 
caused by cobalt leaching out of the material because of reaction 
to coolants, resin systems and the like 


@ Best possible heat transfer from the cutting edge as diamond is 
the best heat conductor in nature 


@ Potential for creating a sharper, finer cutting edge because of the 
higher diamond density and no possibility of cobalt flaking out of 
the cutting edge 


@ All of these characteristics contribute to greater tool life; in some 
cases, up to 5 times the life of conventional PCD 


@ Additionally, CVD grown diamond can be used as a coating over 
complex tool geometries such as helical end mills, drills, inserts 
and the like 


@ This capability allows for more efficient and effective tool designs 
The disadvantages of CVD grown diamond are: 


@ Lower fracture toughness than PCD, so less appropriate for heavy 
impact situations or where cutting forces are high or material has 
voids that cause interruptions 
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@ Higher cost per square centimeter to manufacture the raw material 
than conventional PCD 


@ CVD material is non-conductive electrically (unless doped with 
Boron or other conductive materials) and so cannot be cut using 
Electrical Discharge Machining (EDM); typically, lasers are 
employed for cutting and trimming CVD diamond. 


@ Grinding of CVD diamond for finished form and size is more costly 
than grinding conventional PCD because of the higher diamond 
content 


@ CVD diamond coated tools lack the sharpness of a ground edge 
because the diamond grows first where the substrate has the 
highest temperature and this is typically on the cutting edge 


The advantages of CVD diamond often outweigh the disadvantages 
because the characteristics of tools made with CVD diamond have 
unique properties that give them significant advantages over 
conventional PCD. 


For example, if the failure mode of a tool is edge/flank wear that 
causes burrs to form on a workpiece; CVD diamond will typically run 
far longer than conventional CVD before burr formation starts to take 
place. Tool geometry for certain component/machine/fixture 
configurations can further extend tool life before burrs become 

an issue. 


Another advantage of CVD diamond when compared to conventional 
PCD is in applications where controlling size to extremely tight 
tolerances is Critical. In fine reaming applications where hole sizes 
are required to be held within a few microns or less, CVD diamond’s 
wear resistance can result in a tool running multiples of tool life vs. 
conventional PCD before wear causes the hole diameter to run 
undersize and out of tolerance. An automotive transmission valve 
body spool bore is one of the most difficult applications in 
manufacturing due to the aluminum composition utilized. CVD 
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Committee Meeting 
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International Conference on 
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CONFERENCE 2016 
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ESPRIT World Conference 2016 

Hyatt Regency Coconut Point Resort & 
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JUNE 8-9, 2016 

WAI Operations Summit & Wire Expo 
Mohegan Sun Casino Resort Spa 
Uncasville, CT, USA 
www.wirenet.org/events 
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SEPTEMBER 12-17, 2016 

International Manufacturing Technology 
Show (IMTS) 

McCormick Place, Chicago, IL 
www.imts.com 


SEPTEMBER 13-14, 2016 
Additive Manufacturing 
Conference 2016 
McCormick Place, Chicago, IL 
Phone: 312-791-7000 
www.additiveconference.com 


NOVEMBER, 2016 
Industrial Diamond 
Association of America 
Superabrasive Materials, 
Principles & Applications 
Education Course 

YG-1 America, Inc. 
Advanced Manufacturing Center 
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Charlotte, NC 28273 USA 

Watch for details at: 
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2017 
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Marriott San Francisco 
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INTERTECH 


An International Technical Conference on Diamond, 
Cubic Boron Nitride and their applications. 


2017 


San Francisco Airport Marriott Waterfront 
BURLINGAME, CALIFORNIA USA 
April 21, 22 & 23, 2017 


www.intertechconference.com 


San Francisco, California USA 
www.intertechconference.com 
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diamond will give 2x the tool life of conventional PCD in some 
instances. 


Another application where controlling size is the key issue is in the 
trimming of carbon fiber (CFRP) composite structures. Tool wear over 
the course of machining a long, continuous cutter path in CFRP 
(such as spars and stringers, door and window opening, etc.) can 
cause even conventional PCD tools to wear enough in the cut to run 
out of tolerance before the cut is finished. Simply changing tools is 
not an acceptable solution due to the mismatch marks created by 
changing tools. The longer life of CVD diamond when used in routing 
and trimming applications justifies the higher manufacturing cost in 
many cases. 


Channel milling of graphite with tight tolerances (+/- 25 microns) for 
width, and extreme requirements for perpendicularity of the channel 
walls combined with difficult to achieve surface finish requirements is 
tough enough to achieve over small lengths of cut. But when the 
channel is part of a fuel cell and the length of cut of the entire 
channel is 20 meters or more, CVD diamond is the only possible way 
to achieve the requirements with single tool. 


CVD diamond is again the cutting edge material of choice in 
applications where its characteristics of wear resistance, ability to 
hold size and finish, and where helical geometry and shape are of 
value to the end user. 


Diamond Tipped Step-reamer with CVD tips 


— 
Automotive Hydrogen Fuel Cell (Courtesy BMW North America) 
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CVD Coated Tungsten Carbide end mills 


Here today... 


But what about tomorrow? While hundreds of millions of 
Americans are enjoying the wonders of our national parks 
each year, the future of the very things they're coming to see 
is at risk. For example, although the Mexican black bear 
population has been slowly recovering at Big Bend National 
Park, their ongoing survival is threatened. 


Americans for National Parks is a coalition working to 
preserve these national treasures, and all the priceless 
experiences they provide. Find out how you can help at: 
www.americansfornationalparks.org. 


Su ERICANS FOR 
NATIONAL PARKS 


Because there’s just too much to lose. 


1300 19th Street, N.W., Suite 300 èe Washington, D.C. 20036 
1-800-NAT-PARK (628-7275) 


A public service message. 


a= Are you grinding using science? 
wiv 


Or grinding using trial & error? 


ž 


Dr. Jeffrey Badger High Intensity Grinding Course, 2009 
The Grinding Doc Hasle-Rüegsau, Switzerland 
Hosted by Blaser Swisslube 


Your grinding education starts here. 
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Invest in the 
Value Created 
when You Collaborate 


with the BEST 


Trust is earned through a consistent, 
repeatable experience that adds value to 
your products. So, when choosing diamond 
powders for specialty applications, don’t 
leave quality to chance. 


Trust the diamond 
experts at Engis. 


Count on Engis to deliver high quality 
micron diamond powders with properties 
that are precisely defined and controlled 
for consistent performance in HPHT 
sintering of PCD products, as well as, 
manufacturing of precision grinding, 
slicing and dicing wheels (resin/metal/ 
vitrified /electroplated bond systems), 
and precision lapping and polishing. 


Leaders in Superabrasive 
Finishing Systems 


Only Engis offers: 

e Unsurpassed expertise in diamond 
micronizing 

e Advanced diamond micronizing process 

e Unique micron diamond characterization 
techniques 
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©} Standard Die 


World’s largest supplier of cups, cans and 
crucibles for PDC manufacturing. 


EXPERIENCE Standard Die has supplied the industrial diamond industry since its commercial 
inception in 1970. Our experience is unmatched in the industry. 


SERVICE A dedicated customer service manager and multiple vendor-managed inventory systems 
are just the beginning of the total service guaranteed by Standard Die. 


SPEED From short run R&D projects to high volume production, our manufacturing system is 
designed with the speed you need for success. Ask about our same day shipping! 


QUALITY Our design, tooling and quality management system produces the fits, tolerances, surface 
finish and cleanliness demanded by the superabrasives industry. 
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THIS SIMPLE CIRCLE IS 
SHAPING THE FUTURE 


It may not look like it, but this circle represents an 
industry first. The CMX850 from Element Six is the world’s 
most technically advanced and versatile grade PCD, enabling 
tool makers to produce sharper, faster, multi-purposed 
performance enhancing tools - and reduce grinding costs by 
up to 25%. How? It’s because of our continued commitment to 
innovation and excellence in the sector that tool makers and 
manufacturers around the globe are successfully using 
our CMX850 material today. Join them. 


+1(844)E6Texas | www.e6.com | ussalesorders@e6.com 
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